Around 200 million people were affected by conflict and natural disasters in 2015. Whereas those populations are at a particular high risk of death, optimal breastfeeding and complementary feeding practices could prevent almost 20% of deaths amongst children less than 5 years old. Yet, coverage of interventions for improving infant and young child feeding (IYCF) practices in emergencies is low, partly due to lack of evidence. Considering the paucity of data generated in emergencies to inform programming, we conducted an evidence map from reviews that agricultural or fresh food supply interventions; and (g) psychological support to caretakers. We looked for availability of evidence of these interventions to improve IYCF practices and nutritional status of infants and young children. We identified 1,376 records and included 28 reviews meeting the inclusion criteria. The highest number of reviews identified was for behavioural change interpersonal communication for promoting breastfeeding, whereas no review was identified for psychological support to caretakers. We conclude that any further research should focus on the mechanisms and delivery models through which effectiveness of interventions can be achieved and on the influence of contextual factors. Efforts should be renewed to generate evidence of effectiveness of IYCF interventions during humanitarian emergencies despite the challenges.
in emergencies to inform programming, we conducted an evidence map from reviews that included low-and middle-income countries and looked at several interventions: (a) social and behavioural change interpersonal and mass communication for promoting breastfeeding and adequate complementary feeding; (b) provision of donated complementary food; (c) home-based fortification with multiple micronutrient powder; (d) capacity building; (e) cash transfers; (f) agricultural or fresh food supply interventions; and (g) psychological support to caretakers. We looked for availability of evidence of these interventions to improve IYCF practices and nutritional status of infants and young children. We identified 1,376 records and included 28 reviews meeting the inclusion criteria. The highest number of reviews identified was for behavioural change interpersonal communication for promoting breastfeeding, whereas no review was identified for psychological support to caretakers. We conclude that any further research should focus on the mechanisms and delivery models through which effectiveness of interventions can be achieved and on the influence of contextual factors. Efforts should be renewed to generate evidence of effectiveness of IYCF interventions during humanitarian emergencies despite the challenges.
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breastfeeding, cash transfers, complementary feeding, feeding practices, infant, young child 1 | BACKGROUND Humanitarian emergencies affect millions of people each year with around 59.5 million forcibly displaced by violence and conflict and 141 million affected by natural disasters in 2015 (OCHA, 2015) . Those populations, and especially young children, are at a particular high risk of death (Reed, Keely, & Waldman, 2001 ).
Furthermore, 13% of all deaths amongst children less than 5 years old could be averted if breastfeeding was practiced optimally, whereas good complementary feeding could prevent another 6% of deaths (Jones et al., 2003) . Globally, the deaths of 823,000 children aged 5 and under could be prevented yearly if breastfeeding practices were scaled up to near universal level . International recommendations include starting breastfeeding within an hour of birth; exclusive breastfeeding for the first 6 months of life; continued breastfeeding for at least 2 years; and complementary feeding with nutritionally adequate, appropriately prepared, and safe foods, in addition to breast milk (WHO, 2015) . In addition, optimal foetal and child nutrition and development are dependent on optimal care and low disease burden . Poor infant and young child feeding (IYCF) practices are common in non-emergency circumstances (Requejo, Victora, & Bryce, 2015) . This is compounded by further challenges during emergencies, including misconceptions about breastfeeding, inappropriate feeding prior to and during disasters, food insecurity hampering the procurement of nutritious food, competing household needs, and stress and psychological trauma that affect childcare practices (Save the Children, 2012). Moreover, donations of breast milk substitutes (BMS) and nontargeted distributions of BMS might also interfere with and undermine breastfeeding. Studies that investigated the consequences of poor IYCF practices and inappropriate BMS distributions in emergencies showed adverse effect on morbidity and mortality (Arvelo et al., 2010; Hipgrave, Assefa, Winoto, & Sukotjo, 2012; Jakobsen et al., 2003) .
Despite these facts, programmes addressing IYCF practices are far less commonly implemented than programmes treating malnourished children, such as community-based management of acute malnutrition. This might be because treatment models usually get more attention than prevention models; urgent needs to address suboptimal IYCF may not be fully recognised by global public health leaders, and there is limited guidance on how to put a practical set of steps in place to support infant and young child feeding in emergencies (IYCF-E). A review investigating the reasons for the poor uptake of IYCF-E programmes highlighted the following practical actions at global level that would most help practitioners to continue or strengthen IYCF-E programming: (a) development of practical stepby-step guidance on how to do IYCF-E in different contexts; (b) development of evaluation tools to measure outcome and impact; (c) creation of an evidence base; (d) delivery of training; (e) advocacy for funding; and (f) experience-sharing and development of multisectoral links (Save the Children, 2012). The lack of evidence on the effectiveness of IYCF-E programmes has also been highlighted by several papers reviewing evidence-based nutrition interventions in emergencies (Blanchet, Sistenich, & Ramesh, 2015; Webb et al., 2014) .
Considering the paucity of data generated in emergency contexts, one can draw on evidence from non-emergency settings to inform programming in emergencies (Allen, 2014) , and especially from lowand middle-income countries (LMIC), where most of the emergencies occur. However, guidelines on child health care in emergency settings seldom draw on available evidence (Turner, Barnes, Reid, & Garrubba, 2010) .
To better inform IYCF-E programming, we mapped evidence from reviews that included LMIC and looked at interventions that are commonly implemented in emergencies. We looked at the breadth, quality, and depth of the available evidence as well as the main gaps in evidence.
| METHODOLOGY
We conducted an evidence gap map analysis (Snilstveit, Vojtkova, Bhavsar, & Gaarder, 2013) mapping out literature reviews and presenting a visual overview of existing evidence and gaps using a framework representing the universe of relevant interventions and outcomes for IYCF-E.
| Scope
The study framework included nutrition specific and nutrition sensitive interventions aimed at sustaining or improving IYCF practices and/or nutritional status that are commonly implemented in emergencies (1) early initiation of breastfeeding, (2) exclusive breastfeeding amongst infants 0-6 months, (3) breastfeeding rate, (4) duration of breastfeeding, (5) meal frequency, (6) diet diversity, and (7) micronutrient intake; and (d) nutritional status, including (1) ponderal growth, (2) linear growth, and (3) micronutrient status. Ponderal growth comprised weight gain, change in weight-for-height/length, and wasting whereas linear growth included height/length gain, change in height/length-forage, and stunting.
| Search strategy
We conducted a systematic review of published reviews on Campbell Library for systematic reviews databases, the Cochrane Database of Systematic Reviews, the Database of Abstracts of Reviews of Effects, Health Systems Evidence, Health Evidence, and the 3ie Database of systematic reviews. Snowballing, that is, tracking back and pursuing references of relevant papers, was also used. Inclusion was limited to peer-reviewed reviews published between January 2000 and April 2016 in English or French. Reviews limited to studies conducted in only high-income countries were discarded. When reviews where periodically revised, we only included the latest update. We used specific key words for each intervention (Appendix S1).
Key messages
• More reviews should focus on the mechanisms and delivery models through which effectiveness of interventions can be achieved.
• The main weaknesses in quality of reviews were insufficiency in assessment of quality of primary studies and the lack of a comprehensive search strategy.
• The overlapping of primary studies in several reviews of the same intervention might increase the influence of these studies on the overall findings.
• Efforts should be renewed to generate evidence of effectiveness of IYCF interventions during humanitarian emergencies despite the challenges.
| Critical appraisal
Due to resource constraints, we were not able to appraise the quality of the reviews, but we reported available data on quality of primary studies, quality of evidence generated, and quality of review methodology.
| Quality of primary studies
When reported in the reviews, we mentioned criteria for assessing primary studies and results of appraisal of their quality.
| Quality of evidence
When reported in the reviews, we described criteria and judgement about the quality of the evidence. Criteria for rating the quality of the evidence differed across study but were generally based on the extent and design quality of the primary studies included in the reviews and on the strength of the overall association calculated in the meta-analyses. The quality of evidence was generally classified by the reviews as low, medium, or high quality of evidence.
| Methodological quality of reviews
We used the rating performed by health evidence using criteria similar, of included studies using a standardised assessment tool/scale and including specific criteria related to research design, study sample, participation rate, sources of bias, data collection, attrition rate, and data analysis; (g) quality assessment of studies conducted by two authors;
(h) assessment of appropriateness of combining study results (e.g., test of homogeneity); (i) determination of an overall measure of effect by assigning the studies of highest methodological quality greater weigh; and ( j) author's interpretation of results of included studies supported by the data.
Reviews were rated strong if total score was 8-10; moderate if total score 5-7; and weak if total score 4 or less.
| Overlapping of primary studies
We listed primary studies included in each review, compared them, and reported the number of overlapping studies.
| RESULTS
We identified 1,376 records ( Figure 1 ). After exclusion of duplicated records, title and abstract reading of all papers, and a full text reading of selected papers, we included 28 reviews that met the inclusion criteria (Bassani et al., 2013; Berti, Krasevec, & FitzGerald, 2004;  for Lancet series, we included the most detailed versions published in other journals rather than the Lancet reference: Giugliani et al.
( 2015) and Sinha et al. (2015) were used to develop the first and second paper of the Lancet Series on breastfeeding published early 2016 (Rollins et al., 2016; Victora et al., 2016; ) whereas based their paper of the Lancet Series on Maternal and Child Nutrition on the reviews by Bassani et al., 2013; Haroon et al., 2013; Lassi et al., 2013; .
Most reviews examined several outcomes, and some also examined several interventions. Overall, the most investigated outcomes were linear growth, ponderal growth, exclusive breastfeeding rate amongst 0-to 6-month olds, and micronutrient status whereas few reviews investigated complementary feeding practices, and no review investigated IYCF awareness and knowledge (Table 1) .
Nineteen reviews described quality of primary studies and 14 reviews reported quality of evidence. We extracted appraisal of methodological quality of reviews from health evidence for 19 of the 28 reviews.
| Social and behaviour change interpersonal communication for promoting breastfeeding
The effectiveness of SBC-IPC-BF was examined by the highest number of reviews (Table 1) . They especially focused on exclusive breastfeeding amongst 0-to 6-month olds and on breastfeeding rate whereas only the most recent review examined early initiation of breastfeeding. One review looked at anthropometric nutritional status. Three reviews focused specifically on LMIC or developing countries Hall, 2011;  Appendix S2). Ten of the 13 reviews included meta-analyses.
The reviews focused on effectiveness of different modalities of interventions, such as settings, for example, community, households, and health system Hall, 2011; Haroon et al., 2013; Sinha et al., 2015) ; delivery models, for example, group versus individual counselling Haroon et al., 2013) or face to face versus telephone (Chapman et al., 2010; Jolly et al., 2012; Renfrew et al., 2012) ; and intensity of counselling (Chapman et al., 2010; Jolly et al., 2012; Appendix S2) . Some reviews also studied the effect of interventions according to the background rate of breastfeeding or formula feeding (Sudfeld et al., 2012) , rural versus urban areas , and income level of countries Jolly et al., 2012; Sinha et al., 2015) .
Overall, the majority of reviews for which methodological quality was available (10 out of 13) showed moderate quality (6 out of 10), whereas 3 showed high quality ( Table 2) . The main quality problem (for 7 out of 10) was the inadequacy of criteria for assessment of quality of primary studies, and the absence of assessment by two independent reviewers (Table 3) .
For exclusive breastfeeding, 40% (4 out of 10) of the reviews was of moderate methodological quality, 30% (3 out of 10) was of high quality and quality was not reported for 30% (3 out of 10) of the reviews, whereas quality of evidence was not appraised for 60%
(6 out of 10) of the reviews, was high for 20% (2 out of 10), and medium and low for 10% (1 of 10) of the reviews, respectively (Table 2) .
For breastfeeding rate, 37% of the reviews (3 out of 8) was of medium methodological quality, 12% (1 of 8) was of weak and strong quality, respectively, and a quarter (2 out of 8) was of unknown quality.
The majority of the reviews did not report on quality of evidence, although amongst the three with data available, one each reported high, medium, and low quality of evidence. The review looking at anthropometric nutritional status was of medium methodological quality and did not report on the quality of evidence. Ten of the 13 reviews included meta-analyses.
Sixty-one percent of the reviews had less than 25% of studies in common whereas 9% had more than 75% of studies in common (Table 4 and Appendix S2).
| Social and behaviour change interpersonal communication for promoting adequate complementary feeding
Four reviews looked at the effectiveness of SBC-IPC-CF (Table 1) .
They mainly explored the effect on nutritional status and all conducted meta-analyses. Three of the four reviews targeted developing countries (Appendix S3). The reviews generally did not investigate the specificities of SBC-IPC-CF intervention delivery, but some reviews looked at the effectiveness of interventions according to food security contexts Lassi et al., 2013) .
Half of the reviews (2 out of 4) exploring effect of SBC-IPC-CF on nutritional status were of medium methodological quality, and the other half was of unknown quality ( Table 2) . The major quality problems were the lack of a comprehensive search strategy (2 out of 2) and of quality assessment of included studies (2 out of 2; Table 3 and Appendix S3). Half and a quarter of the reviews reported moderate and high quality of evidence, respectively, and the other quarter did Includes height/length gain, change in height/length-for-age, and stunting defined as height/length-for-age <
Total number of systematic reviews for an intervention can be less than the total of the columns because most reviews looked at several outcomes.
PRUDHON ET AL. One review reported moderate, high and low quality of evidence for anaemia and haemoglobin status, iron deficiency, and iron status, respectively. not report on quality of evidence ( Table 2 ). The majority of the reviews (58%) included in the SBC-IPC-CF analysis contained more than 50%
of overlapping primary studies (Table 4 and Appendix S3).
| Social and behaviour change mass communication for improving breastfeeding and adequate complementary feeding
Only one review of unknown methodological quality and quality of evidence studied the effectiveness of SBC-MC on exclusive breastfeeding rate amongst 0-to 6-month olds (Tables 1 and 2 and Appendix S4). Moreover, the evidence was extremely limited, with the review only identifying one single primary study .
| Provision of donated complementary food
Six reviews looked at the effectiveness of provision of complementary foods (Table 1) . They only explored the effect on nutritional status and all conducted meta-analyses. All the reviews but one focused on developing countries or LMIC (Appendix S5). One review looked at the effect of the number of Kcalories provided, the location of feeding (day care, preschool, or feeding centre vs. home), and the level of supervision (Kristjanson et al., 2015) . The other reviews did not look specifically at the effect of food distribution implementation factors nor at the type of food distributed, but all highlighted the heterogeneity of these parameters across studies. Moreover, most studies included in the reviews also involved a nutrition education component; therefore, the effect observed could not be only attributed to the provision of a food supplement.
A third of the reviews (2 of 6 reviews) were of medium, strong, and unknown methodological quality, respectively (Table 2) . Inadequate (2 out of 4 reviews) and non-transparent review (3 out of 4) of primary studies as well as absence of comprehensive search strategy (2 out of 4) was the major shortfalls for the reviews assessed (Table 3 and Appendix S5).
Two reviews reported medium quality of evidence whereas one review reported low and one reported high quality of evidence, and two further reviews did not report on this parameter at all ( Table 2 ).
The majority of the reviews (60%) looking at the provision of complementary food contained less than 50% of overlapping studies (Table 4) .
| Home fortification with multiple micronutrients powders
Three reviews of high (33%) and unknown (67%) methodological quality examined the effect of MNP on nutritional status (Tables 1 and 2 ).
Two reviews did not report on quality of evidence whereas one Most of them (83%) had less than 50% of primary studies in common (Table 4 and Appendix S6).
| Capacity building
The only existing review studied the effect of health worker training on caretaker's feeding practices Appendix S7) . The methodological quality of the review was strong, and the review showed high quality of evidence (Table 2) .
| Cash transfers, microcredit, and vouchers
Five reviews investigated the effect of CT on different outcomes, mostly related to nutritional status, with only one examining effect on IYCF practices (Table 1) . Three included meta-analyses. Two reviews focused on LMIC Lagarde et al., 2007) , and one focused on humanitarian disasters (Pega et al., 2015; Appendix S8) . One review investigated the effect of the amount of cash , and two reviews investigated difference in effect on different age groups Leroy et al., 2009 ).
Methodological quality of reviews was not available whereas quality of evidence was low and medium for two reviews each and not reported in one review (Table 2) . Seventy percent of the reviews included less than 25% of common primary studies (Table 4 and Appendix S8). 3.8 | Agricultural or fresh food supply interventions for increasing diet diversity
The four reviews examining agricultural programmes and fresh food distribution for diet diversification mainly investigated the effectiveness on nutritional status (Table 1) . None of them included metaanalyses.
The only review appraising quality of evidence reported low quality ( Table 2) . Appraisal of methodological quality was unavailable for all reviews. Only 17% of the reviews included more than 50% of common primary studies (Table 4 and Appendix S9).
| Psychological support to caregivers
No study reviewed the effectiveness of psychological support to caregivers (Table 1) .
| Gaps in evidence
A number of reviews need to be conducted due to current lack of Generally, few reviews examined the effect of intervention delivery models, patient characteristics, and contexts, with the exception of SBC-IPC-BF.
| Major quality weaknesses
The majority of the reviews across all interventions did not report on the quality of evidence generated, which limited their utility for use by practitioners because the level of confidence in the results is not known.
Appraisal of methodological quality was available from
HealthEvidence for around two-third of the reviews. Knowing about quality of reviews is crucial for practitioners to judge reliability of results and therefore their potential use for improving interventions.
Unfortunately, quality appraisal was not available from HealthEvidence for CT and agricultural or fresh food supply interventions. This might be because these are not health interventions, although they examined effectiveness on health and nutrition outcomes. It would be useful that the same mechanism as evaluation of reviews of health interventions be put in place for reviews of nonhealth interventions.
Amongst the reviews that were appraised for quality across all interventions, most were of moderate quality, showing that improvement in review methodology is needed. The major quality drawbacks were insufficiency in criteria set for assessment of quality of primary studies; assessment of primary studies conducted by one person, instead of two persons confronting their views; and lack of comprehensive search strategy. Those factors are fundamental for setting the basis of quality of reviews. Ensuring that all available studies are included in the review will ensure representativeness and inclusiveness, whereas quality of primary studies will greatly influence the quality of the overall evidence generated.
| Overlapping studies
The same primary studies were included in several reviews. The more often a primary study was included in the reviews, the stronger its influence on the evidence generated by the whole reviews was. Moreover, studies with positive results have a greater tendency to be published than studies with neutral results, which might overestimate effectiveness of interventions (Easterbrook, Berlin, Gopalan, & Matthews, 1991) . When examining the breadth of evidence from reviews about effectiveness of a specific intervention, overlap of primary studies should be taken into account. This would be especially crucial for the reviews with a substantial overlap of primary studies, such as SB-IPC-CF and provision of complementary food. Ideally, a review of reviews could be undertaken that would include all studies from previous reviews, relevant to the specific criteria of the review of reviews. This would allow avoiding over-representation of some studies on the evidence.
| Implications for policy and programming
A wealth of evidence from LMIC was identified for several interventions currently implemented in humanitarian emergencies. However, the implementation of these programmes might face additional difficulties in some emergency settings. For example, the barriers to breastfeeding that mothers often report, such as lack of proper food and stress (Save the Children, 2013), should be addressed by providing specific support. Moreover, implementing quality SBC-IPC might be challenging due to impeded access, lack of skilled staff, and difficulties in carrying out training but could be overcome by developing innovative implementation models. In situations of food insecurity, which characterise a large proportion of humanitarian emergencies, a significant part of the population might not be able to afford nutrient-dense food in sufficient quantity (Chastre & Lejeune, 2009 
| Limitations
First, although great efforts were made to construct the search terms to be inclusive of all possible definitions and vocabulary, bias may have been introduced in the search terminology used.
Second, only one person was able to assess the reviews for eligibility and extract the data, because of resource constraints. We were also not able to appraise the quality of the reviews included in this study, but we reported available quality rating from HealthEvidence.
Quality rating was also available from Health Systems Evidence (Shea et al., 2007) using a score somewhat different from the score used by HealthEvidence. However, we choose to only use the rating by HealthEvidence for better comparison across reviews. Moreover, results of assessment of each criterion were available from HealthEvidence, which made possible the analysis of major quality drawbacks.
| CONCLUSION
Some evidence has been found to exist about effectiveness of IYCF interventions in LMIC that can inform intervention programming and monitoring in emergencies amid the little evidence generated so far in these contexts. More studies should focus on the mechanisms and delivery models through which effectiveness of interventions can be achieved. This would enable to adjust programming according to contexts and maximise effectiveness. In addition, efforts should be renewed to generate evidence of effectiveness of IYCF interventions during humanitarian emergencies despite the challenges, in view of their potential to decrease morbidity and mortality.
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